With increasingly low-cost and power-efficient RF electronics being demanded by today's wireless communication systems, it is essential to keep up to speed with new developments. This book presents key advances in the field that you need to know about and emerging patterns in large-signal measurement techniques, modeling, and nonlinear circuit design theory supported by practical examples.
Preface Introduction
This book is concerned with recent advances in the use of nonlinear vector network analyzers (NVNAs) for the characterization, modeling, design, and linearization of nonlinear RF devices and circuits. Wireless has experienced an incredible growth; from cellular phones to wireless local area networks (WLANs), portable radios have become ubiquitous. The trend is to develop RF radios with wider bandwidth and low power dissipation for supporting new broadband services. Of particular importance are the nonlinear RF front-end circuits in radios, which typically dissipate half the handheld power. Given that this is a rapidly changing field, students, practicing engineers, and researchers must keep themselves abreast of new developments in the field. This book presents some of the emerging paradigms in large-signal measurement techniques, modeling, and nonlinear circuit design theory with supporting examples.
Brief description of the book
In Chapter 1, we will review the types of modulated RF signals involved in modern wireless communication, and introduce several measurement metrics used to characterize them. We will then discuss, in Chapter 2, novel measurement techniques that have become available with the introduction of NVNAs such as the large-signal network analyzer (LSNA) and, more recently, the PNA-X and SWAP. The NVNA permits the vector measurement of the fundamental and harmonics voltage and currents of devices or circuits for CW, modulated, and pulsed RF excitations.
Next, in Chapter 3, we will address the direct extraction of device models from the RF dynamic large-signal loadlines. Then, in Chapter 4, we show how memory effects (self-heating, traps) can be characterized with pulsed RF measurements.
Alternatively, bypassing modeling, we shall see, in Chapter 5, how to use nonlinear measurements for the direct interactive design of nonlinear RF circuits such as power amplifiers of various classes and oscillators, by using a new ultra-fast multi-harmonic active load-pull approach implemented with the sampler-based NVNA. 
Preface
The behavioral modeling of nonlinear circuits using exact Volterra series, and polyharmonic distortion (X-parameters 1 ) and memory-polynomial approximations for both constant-wave and modulated signals will then be presented in Chapter 6.
The book will also show, in Chapter 7, how the output power and phase-noise properties of oscillators can be optimized using the measured device line. The Kurokawa phase-noise theory will be introduced both for free-running and for injection-locked oscillators and compared with alternative phase-noise theories.
Then, in Chapter 8, the balancing, poly-harmonic modeling and poly-harmonic predistortion linearization of RFIC modulators will be presented.
Finally, switching to the system level, we will see, in Chapter 9, how a frequencyselective predistorter can be developed to linearize PAs. An analytic technique for linearizing PAs modeled by memory polynomials will also be demonstrated for the two-tap case using a time-selective predistorter.
In summary, the selected examples presented in this book will provide an in-depth introduction to new emerging concepts and techniques for the large-signal measurement, modeling, and design of nonlinear RF circuits, while the literature referenced will allow the reader to further explore each topic as needed. xv trained two generations of OSU students in the use of FPGAs. In this book the author has credited his seminal research contribution by the naming (in Chapter 6) of the Chaillot functions, a useful expansion he suggested for the linearization of amplifiers.
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